Integrative approaches for cellular cryo-electron tomography: correlative imaging and focused ion beam micromachining.
The application of cryo-electron tomography to cells and tissues is commonly referred to as "cellular tomography," and enables visualization of the supramolecular architecture of cells in a near-native state. However, in order to access structural features hidden deep inside cellular volumes, it is necessary to use hybrid techniques to identify and localize features of interest and prepare such regions for subsequent analysis by transmission electron microscopy. We present a workflow that integrates different approaches: (1) correlative cryo-fluorescence microscopy to localize features within frozen-hydrated cells, (2) focused ion beam milling to thin these specimens in a targeted manner, and (3) cryo-electron tomography to provide detailed information about the cellular ultrastructure of thinned samples. We describe the combined use of these techniques and the instrumentation required to enable cryo-electron tomography for a vast range of cellular samples.